The effects of alkyl chain lengths in sodium alkyl sulfates (SCN) and n-alkanes (ACN) on the phase 
Introduction
It is now recognized that the application of the microemulsion systems is of industrial and practical importance for enhanced oil recovery1)-5) and for preparation of ultramicroparticles6)-8). A multiphase microemulsion in an anionic surfactant/oil/co-surfactant/brine system shows a Winsor-type phase transition as a function of salinity, concentration of co-surfactant, temperature etc. 4),5). In particular, a middle-phase microemulsion in Winsor III-type indicates the highest mutual solubilization power of oil and water9), and the lowest interfacial tension between them10,11). That is to say, the function of microemulsions can be greatly enhanced in the middle phase.
As a microemulsion phase of the Winsor-type exists in equilibrium with excess oil and/or water phase, the partition of each component (especially the surfactant) in each phase is of great importance for the elucidation of microemulsion formation.
In this paper, we report the effects of alkyl chain lengths of anionic surfactants and n-alkanes on phase equilibrating rate at optimum salinity, for the formation of middle-phase microemulsion, by measurements of time-course of the partition of surfactant in middle phase.
Experimental

Materials
Sodium alkyl sulfates (CnH2n+1OSO3Na; n=8, 10, and 12), as anionic surfactants, were supplied by Nihon Surfactant Industries Co. The sulfates (n=8 and 10) were recrystallized from n-propanol and the sulfate (n=12) was recrystallized from ethanol.
These sulfates were then extracted with diethyl ether in a Soxhlet extractor, and dried in a vacuum oven.
The purity was ascertained by surface tension measurements and DSC measurements.
n-Alkanes (CmH2m+2; m=10, 12, and 14) as an oil, n-hexanol as a co-surfactant, sodium chloride for brine, ethyl violet (cationic dye) and benzene for the extraction-spectrophotometric determination, were reagent grade and were used without further purification.
Water used in this experiment was twice distilled and was de-ionized by an ion-exchange instrument (NANO pure D-1791 of Barnstead Co. where Vt is the voluiiie of the middle phase at a given time t; Ve, the volume of the middle phase at which equilibrium had been established; Vo, the initial volume of the system.
When the PER becomes 100% and/or constant, the system attains an equilibrium. Figure 1 shows the effect of SCN on the time dependence of the phase equilibrium rate (PER) in the multiphase microemulsion system at optimum salinity. The PER increases with the passage of time in every systems, that is, phase volume of the middle phase decreases with the elapse of time and is constant as the phase equilibrium is reached. The phase equilibrating rate increases with decreasing SCN. Figure 2 depicts the effect of ACN on the time dependence of the PER in the multiphase microemulsion at optimum salinity. As can be seen in Fig. 2 , the phase equilibrating rate increases with an increase in ACN. Now, we consider why increasing of SCN and/or decreasing of ACN resulted in decreasing of PER. The process of multiphase microemulsion formation is considered as follows: amphoteric substance molecules (surfactant and cosurfactant) adsorb on the interface of water and oil; and then, the microemulsion phases, solubilizing both water and oil over its limit of solubilizing power, form temporarilly, owing to some external energy such as stirring; subsequently, the excess solubilized both water and oil in the middle phase would be gradually removed to the excess phases (upper and lower) until equilibrium is established, because of the solubilization parameter, which is restricted by its system. This process corresponds to the time-course of PER as shown in Figs. 1 and 2 , that is, phase volume of the middle phase decreases with elapse of time. The removal process is rate-determining step in the phase separation process, which is influenced by strengths of hydrophilic and hydrophobic interactions at the oil/water interface.
Results and Discussion
In the previous paper4),5), we have described that just as the individual strengths of hydrophilic and hydrophobic interactions at oil/water interface would increase when SCN increases and/or ACN decreases, the amount of the mutual solubilization between oil and water (the solubilization parameter) can be increased.
Consequently, the system having strong interactions at oil/water interface, or in other words, the system having strong molecular interactions between amphoteric substance and oil (or water), will find it difficult to remove excess oil and water to the excess phases; and as a result, the 
